ABSTRACT
INTRODUCTION
Center for Smart Growth (NCSG) data inventory and categorized by transit service complementary to the conventional four-step travel demand models.
16
The four-step models typically operate on a regional scale, predicting travel behavior 17 at an aggregate level, and are useful in guiding highway and transit network capital 18 investment priorities but not able to estimate the travel impacts of neighborhood-level 19 development (7, 8) . This presents an issue for regional travel demand models given the 20 relatively low transit usage in the U.S. that even minor model imprecisions can cause 21 significant changes in the location-specific ridership estimates yielding to unreliable transit 22 share forecasts (9). The four-step models also cannot adequately reflect the built 23 environment's impact on boosting transit ridership, a point that was consistently found in a 24 large quantity of empirical studies (5, 7, 8) . Using the four-step models for transit ridership 25 forecast also faces institutional and financial barriers as developing and maintaining them 26 require staff resources and interagency or consultant involvement (10) . 27 DRMs respond to changes in built environment and transit service in the immediate 28 station area (7, 9) . Utilizing multivariate regression analysis based on empirical data, DRMs 29 quantify how land use factors at the local level influence transit ridership in a direct and 30 immediate way. Thus, it is a low-cost prediction approach compared to complex travel 31 demand models because it only requires data input associated with immediate station areas. is not a significant factor in predicting ridership (6). They suggest that the use of easiest or 40 readily available data related to catchment area would be sufficient when estimating DRMs. Thus, degree of freedom constraints often limit the number of variables that can be included 12 as well as their specifications (e.g., inclusion of interaction terms) (5, 7). DRMs are useful 13 policy tools since they can express the ridership's elasticity with respect to independent 14 variables (8). However, they do not consider some variables that four-step models utilize, but not as a replacement of a fully specified travel demand models (5, 7).
20
In this study we developed DRMs for rail transit using 117 stations in the Baltimore- give insight on further opportunities.
28
The paper is organized as follows: the next section describes the data and the analysis In order the develop DRMs, we identified available data in three main categories: transit 7 service, station built environment and socio-demographics (Table 1) . Transit service data 8 included daily boardings, availability of park and ride facility and feeder bus services, transit 9 service frequency at the station, station catchment size (defined by the distance to the nearest Density-Population density and employment density at the block level were utilized. calculated by dividing population and employment data by the area of buffer zones. We 37 applied log transformation to both population density and employment density and generated 38 interactive terms to account for non-normality. We used (population. population density) and and land use types including residential, commercial, and office of each property.
14 Accessibility-A gravity-based accecibility measure is used to define accesibility from connection is found to be significant. This suggests that commuter rail behaves differently from 9 light rail. For light rail, employment is the most significant predictor of station boardings.
10
Increasing the employment in a transit station area 1% can result in a 1.6% increase in boardings.
11
The DRM results have implications for areas wishing to increase transit ridership. 
